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(54) Power supply circuit for electric device 

(57) An electric device having a main power supply 
switch (14-1) and a stand-by switch (7) is configured so 
that a second switch (14-2) having the same polarity as 
that of the switch (14-1) is provided so as to operate in 
an interlocked manner with the main power supply 
switch (14-1) which turns ON/OFF the commercial 
power source. When the main power supply switch (14- 
1) is turned off, a microcomputer (8 A) detects and 
stores the turning off of the second switch (14-2) while 
the output voltage (Vcc) of the stand-by power supply 
circuit (10) for the microcomputer falls slowly with a time 



constant. Consequently, no matter when the main 
power supply switch (14-1) is turned off, either in the 
operation status or in the stand-by status, the micro- 
computer (8A) is able to put an electric device into the 
operation status without fail when the main power sup- 
ply switch (14-1) is turned on again. Moreover, an elec- 
tric device can automatically be set to the stand-by 
status when a power failure occurs and the power is 
restored from the power failure later while the device is 
either In the stand-by status or in the operation status. 



74-f AC SWITCH 
« >^ ». / IMAIN POWER 

1 AC PLUG / SOPPLY SwnCH) 



14'. 

IKTERLOCKtNS 
SWITCH 

14-2^ 
SECOND 




FIG.1 






TVSIONAL 


2 

1 




3 

1 




I f 


FIRST 
RECTIFIER 
ORCtllT 




SUPPLY 
CtRCUTT 




SIGNAL 
AND 
DEFLECTION 
PROCESSmO 

CIRCUIT 



•7 RELAY 
(STAND-BY 

swncN) 
-7-2 



12 0»K>FF TERMINAL 



SECOND 
RECTIFIER 
CIRCUIT 



aA 



(CONTROLLING MEANS) 



VCC^ 



-75 AC swrrCN-OFF 

DETECTION TERMINAL 
-6? POWER SUPPLY 



-V6W 



to flTANO«V POWER 
SUPPLY ORCUn 



Printed by Xerox (UK) Business Servfoes 
2.16.7/3.6 



REF. ^ DOCKU £oLo±ooil 

CORRES. COUNTRY: 

COUNTRY: P(^T 



BEST AVAIUBLE COPY 



1 



EP0 986 255A1 



2 



Description 

Background of the Invention 

Field of the Invention: 

[0001 ] The present invention relates to a power supply 
circuit lor an electric device such as a television set 
which is provided with at least a main power supply 
switch aiKl controls the operation status and the stand- 
by status of the electric device according to the turning 
ON/OFF operation of the main power supply switch and 
the control operation of a controlling means. 

Description of the Related Art: 

[0002] Some conventional electric devices such as tel- 
evision sets are designed to supply the power fed from 
the commercial AC power source to a stand-by power 
supply circuit, and at the same time, to a main power 
supply circuit via a stand-by switch. Such an electric 
device usually supplies the power to a stand-by power 
supply circuit to make at least a controlling means, such 
as a microcomputer, operable so that it can be control- 
led by a remote control transmitter (stand-by status). To 
actually operate the main circuit of a device, the user 
manually turns on the stand-by switch or operates the 
power key on the remote control transmitter to turn on 
the stand-by switch so that the output of the main power 
supply circuit is supplied to the main circuit to put the 
device into the operation status. 
[0003] Fig. 11 is a block diagram showing a power 
supply circuit for a conventional television set. 
[0004] In Fig. 1 1 , an AC plug 1 is connected with the 
commercial alternating cunent power source (AC), with 
one line of the AC plug 1 being connected with one input 
terminal of a first rectifier circuit 2 and the other line 
being connected with the other input terminal of the first 
rectifier circuit 2 via a switch 7-1 of a relay 7. The recti- 
fied voltage in which the commercial AC voltage is recti- 
fied and smoothed is outputted from the first rectifier 
circuit 2. The rectified voltage is turned into a stabilized 
DC voltage at a main power supply circuit 3 which is 
configured with a stabilized power supply circuit, such 
as a switching type power supply circuit, and supplied to 
a signal and deflection processing circuit 4 which is the 
main circuit of a television (TV) set. Video signals and 
deflection signals from the signal and deflection 
processing circuit 4 are supplied to a picture tutoe (CRT) 
5. 

[0005] Meanwhile, the voltage of the commercial AC 
power source is supplied to a primary winding 6-1 of a 
stand-by transformer 6, and the output voltage of a sec- 
ondary winding 6-2 thereof is supplied to a second rec- 
tifier circuit 9. The rectified output voltage is supplied to 
a stand-by power supply circuit 10 which is configured 
with a stakMlized power supply circuit. The output volt- 
age Vcc of the stand-by power supply circuit 10 is sup- 



plied to a power supply input terminal 81 of a 
microcomputer 8 which is a controlling means. The sec- 
ond rectifier circuit 9 outputs a rectified voltage in which 
AC voltage otrtained from the commercial AC power 

5 source is rectified and smoothed. The stand-by power 
supply circuit 10 stabilizes the rectified voltage, and at 
the sante time, converts it into power supply voltage Vcc 
for microcomputer and outputs it. 
[0006] Further, an output terminal of said second rec- 

10 tif ier circuit 9 is connected with an end of a drive winding 
7-2 of the relay 7 via one switch 11-1 of an Interlocking 
switch 1 1 . and the other end of the drive winding 7-2 is 
connected with an OM/OFF termineil 12 of the micro- 
computer 8. The Interlocking switch 11 is a manually 

IS actuated main power supply switch provided with two 
switches 1 1 -1 and 1 1 -2 which are turned ON/OFF at the 
same time in an interlocked manner. That is, the turning 
on or off of one switch 11-1 is designed to be interiocked 
with turning on or off of the other switch 1 1-2. The out- 

20 put voltage Vcc of the stand-by power supply circuit 10 
is connected with an operation (ON) instructk>n terminal 
82 of the microcomputer 8 via the switch 11-2 in the 
interlocking switch 1 1 . 

[0007] With the configuration described alxjve, in a 

25 status where the interlocking switch 11 is turned off 
while the commercial AC power is supplied to the AC 
plug 1 . that is, in the stand-by status, when the interlock- 
ing switch 1 1 is turned on, the voltage Vcc enters a ter- 
minal 82 of the microcomputer 8 as an ON signal by 

30 turning on of the switch 1 1-2 of the interlocking switch 
11. This causes the terminal 12 of the microcomputer 8 
to be connected with a reference potential point in a 
device, and at the same time, turning on of the switch 
1 1-1 lets the drive current flow from the second rectifier 

35 circuit 9 to a referertce potential point via the switch 11- 
1, the drive winding 7-2 and the terminal 12. Conse- 
quently, the switch 7-1 of the relay 7 is turned on and a 
TV set is put in the operation status. Contrarily. when 
the interlocking switch 1 1 is turned off in this operation 

40 status, the relay switch 7-1 is turned off and the TV set 
is put into the stand-by status again since the voltage 
Vcc is not supplied to the operation instruction terminal 
82 of the microcomputer 8 and the power supply to the 
drive winding 7-2 of the relay 7 is tumed off. 

45 [0008] In order to make the TV set shown in Fig. 1 1 
operable by a remote control transmitter 17, a light 
receiving circuit 83 is provided in the microcomputer 8. 
In case of the remote control transmitter operation, 
when the interlocking switch 1 1 is turned on to keep a 

50 TV set in the operation status, if an operation stoppage 
(OFF) signal is transmitted from the remote control 
transmitter 17, the microcomputer 8 receives and 
decodes this signal, and turns off the connected status 
(ON) of the ONADFF terminal 12 with a reference poten- 

55 tial point. Consequently, since the drive electric current 
stops flowing to the winding 7-2 of the relay 7, the switch 
7-1 is turned off, putting a TV set into the stand-by sta- 
tus. That Is. a TV set can be turned into the stand-by 
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status by the remote control transmitter operation while 
the interlocking switch 11 is kept tuned oa. When it is 
desired to return a TV set from the stand*by status 
caused by this remote control transmitter operation 
back into the operation status through the remote con- 
trol transmitter operation, the user transmits an opera- 
tion instruction (ON) signal from the remote control 
transmitter 17. This signal returns the ON/OFF terminal 
12 t^ack into the ON status with a reference potential 
point to turn on the relay 7. putting the TV set into the 
operation status. When it is desired to return a TV set 
from the stand-by status caused by the remote control 
transmitter operation back into the operation status by 
manual operation, the user turns off the interlocking 
switch 1 1 and turns it on again manually. Then, an oper- 
ation instruction (ON) signal of voltage Vcc from the 
stand-by power supply circuit 10 enters into the terminal 
82 of the microcomputer 8. This signal returns the termi- 
nal 12 back to the ON status to turn on the relay 7. pull- 
ing the TV set into the operation status. 
[0009] As described above, so long as the power from 
the commerdai AC power source is supplied to the AC 
plug 1 , a TV set can be put into the operation status by 
turning on the manual switch 1 1 no matter which status 
the TV set is in when the switch 1 1 is turned off, either 
in the operation status or in the stand-by status. 
[0010] However, the configuration shown in Rg. 11 
has a prot>lem that electricity is supplied from the stand- 
by power supply circuit 10 to the microcomputer 8 as 
long as a TV set is connected with the commercial 
power source and electric power, even in small amount, 
is consumed because some power is necessary to keep 
the microcomputer 8 working even while the switch 1 1 is 
turned off. 

[001 1 ] There is another example of conventional elec- 
tric devices such as TV sets in which electric power fed 
from the commercial AC power source is supplied via 
the main power supply switch to a power supply circuit 
where various power source voltages are generated. 
One of the power source voltage is used to keep at least 
a controlling means operable to stay controllable by a 
remote control transmitter (stand-by status), and the 
main circuit is turned on by operating the power key on 
the remote control transmitter to lead the device to the 
operation status when the operation of the main circuit 
of a device is desired. 

[0012] Fig. 12 is a block diagram showing another 
example of a conventional TV set. The AC plug 1 is con- 
nected with the commercial alternating current power 
source (AC) and with the rectifier circuit 2 via a dout)le- 
cut switch 13. which is the main power supply switch, 
and the rectified output voltage is supplied to a first 
power supply circuit 3 which is configured with a stabi- 
lized power supply circuit. Various power source volt- 
ages are generated from the first power supply circuit 3. 
The stabilized output voltage from the first power supply 
circuit 3 (e.g. 1 15 V) is supplied to a signal and deflec- 
tion processing circuit 4 which is the main circuit of a TV 



set. Video signals and deflection signals from the signal 
and d^lection processing circuit 4 are supplied to the 
picture tube (CRT) 5. Another stabilized output voltage 
from the first power stpply circuit 3 (e.g. 5 V) is supplied 

5 to a power supply terminEd 81 of the ovcrocomputer 8 as 
a power supply voltage Voc for microcomputer. Since 
the microcomputer 8 has been provMed with the light 
receiving circuit 83, it can receive the infrared code sig- 
nal from the remote control transmitter 1 7 and decode it. 

10 When the remote control transmitter 17 transmits an 
operation instruction (ON) signal or an operation stop- 
page (OFF) signal using infrared code, an ON or OFF 
signal is outputted from the ON/OFF terminal 12 of the 
mrcrocomputer 8 and supplied to a control terminal of 

IS the signal and deflection processing circuit 4. The signal 
and deflection processing circuit 4 is designed to be 
turned into the operation status (ON) or the stand-by 
status (OFF) with this signal. 

[0013] In the configuration shown in Fig. 12 above. 

20 when the commercial AC power source is connected 
with the AC plug 1 and the double-cut switch 13 is 
thrown in. the power supply voltage is rectified at the 
rectifier circuit 2 and the rectified output is stabilized at 
the first power supply circuit 3 and outputted. One part 

25 of the stabilized output (1 15 V) is supplied to a power 
supply terminal of the signal and deflection processing 
circuit 4 as a first power supply voltage, and the other 
part of the stabilized output voltage Voc (5 V) is supplied 
as a second power supply voltage to a power supply ter- 

30 minal of the microcomputer 8 which is a controlling 
means. At this time, though the microconputer 8 is in 
the status where it can operate various c^eration using 
supplied power supply voltage, the signal and deflection 
processing circuit 4 turns into the operation status by 

35 the circuit operation only when the ON signal is supplied 
to a control terminal thereof from an ON/OFF terminal 
12 of the microcomputer 8. If the OFF signal is supplied 
from the ON/OFF terminal 12, the circuit turns into the 
stand-by status where the circuit operation is stopped. 

40 When the operation instruction (ON) signal is transmit- 
ted from a remote control transmitter 1 7, the microcom- 
puter 8 receives this signal and outputs the ON signal 
from the terminal 12. putting the signal and deflection 
processing circuit 4 into the operation status. In order to 

45 put it into the stand-by status, the operation stoppage 
(OFF) instruction from the remote control transmitter 1 7 
causes the OFF signal to be supplied from the terminal 
12 of the microcomputer 8 to the signal and deflection 
processing circuit 4 to stop, for example, horizontal 

50 oscillation. With this, the operation of deflection circuits 
and high voltage circuits stops, reducing the power con- 
sumption in the main part circuit. Instead of stopping 
horizontal oscillation, the supply of a first power supply 
voltage (1 15 V) to the signal and deflection processing 

55 circuit 4 may be stopped. 

[001 4] With the configuration shown in Fig. 1 2. electric 
power is not consumed so long as a switch 13 is in the 
tumed-off status. However, it is inconvenient that, when 
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the switch 13 is turned off in the stand-by status of a TV 
set and the switch 13 is turned on again, the TV set 
remains in the stand-by status without turning into the 
operation status unless the turning on operation is done 
using the remote control transmitter 17 or the like. The 
configuration in Fig. 12 has an advantage that, when a 
power failure occurs and the power is restored from the 
power failure while a TV set is in the stand-by status, the 
TV set does not turn into the operation status (that is, it 
is dangerous and also uneconomical if. contrary to the 
above, a TV set starts operating without turning into the 
stand-by status after a power lailure occurs and the 
power is restored from it while the set is in the stand-by 
status, particularly when it happens while the user is 
absent, leaving the TV set operating with nobody 
around). 

[0015] As described above, a conventional television 
set has a problem that it consumes electric power so 
long as it is connected with the commercial power 
source, or it causes inconvenience that turning on of the 
main power supply switch may keep the TV set in the 
stand-by status, requiring the turning on operation using 
a remote corrtrol transmitter or the like. 

Summary of the Invention 

[0016] It is an object of the present invention to pro- 
vide a power supply circuit for an electric device which 
leads a device such as a television set to the operation 
status without remote control transmitter operation 
when the main power supply switch is turned off in the 
stand-by status or in the operation status and turned on 
again, and prevents the electric device from operating 
when a power failure occurs and the power is restored 
later. 

[0017] It is another object of the present invention to 
provide a power supply circuit for an electric device 
which enables a main power supply switch to be turned 
off by the remote control transmitter operation to 
improve operational efficiency when an electric device 
is all turned off (power supply is completely turned off). 
[0018] According to a first invention, a power supply 
circuit for an electric device having a main power supply 
switch and a stand-by switch comprises a main power 
supply switch for turning ON/OFF the electric power 
which is inputted from a commercial power source; a 
stand-by switch which is provided in the subsequent 
stage of said main power supply switch for turning 
ON/OFF the power supply to a main power supply cir- 
cuit; a stand-by power supply circuit whk;h is provided in 
the subsequent stage of saM main power supply switch 
and is able to output a first power supply voltage neces- 
sary for a stand-by circuit in an electric device according 
to the voltage from said commercial power source, and 
wherein said first power supply voltage falls with a pre- 
determined time constant with turning off of the voltage 
supply from said commercial power source; controlling 
means which is included in saki stand-by circuit, oper- 



ated by said first power supply voltage, provided with a 
signal detection terminal and a control terminal to con- 
trol said stand-by switch, and is able to control turning 
ON/OFF of said stand-by switch according to the control 

5 signals from saki control terminal; and a second switch 
whk:h is connected between an output tenninal of sakJ 
stand-by power supply circuit and sakS signal detection 
terminal of said controlling means, turned ON/OFF in 
the manner interlocking with turning ON/OFF of sakJ 

io main power supply switch, and supplies voltage, which 
varies with turning ON/OFF of said main power supply 
switch, to the signal detection terminal of sakJ control- 
ling means, wherein sakI controlling means is able to 
store the turning off of said main power supply switch in 

75 a storing means by comparing the voltage of sakj first 
power supply voltage which varies with said time con- 
stant with the voltage of said signal detection terminal 
which varies wHh the interlocked operation of said sec- 
ond switch when said main power supply switch is 

20 turned off. and controls an electric devk^e so as to be 
put in the operation status by turning on saM stand-by 
switch according to the stored content In said storing 
means when said main power supply switch is turned 
on again. 

25 [001 9] According to a second invention, a power sup- 
ply circuit for an electric device according to the first 
invention comprises polarity Inverting means for invert- 
ing the polarity of voltage which varies with the inter- 
locked operation of said second switch and supplying it 

30 to said signal detection terminal of sakJ controlling 
means when said main power supply 9Mtch is turned 
ON/OFF. wherein said controlling means is able to store 
the turning off of saki main power supply switch by com- 
paring the voltage of saki first power supply voltage 

35 whk:h varies with said time constant with the voltage 
from said inverting means which varies with the inter- 
locked operation of sakI second switch when said main 
power supply switch is turned off. and controls an elec- 
tric device so as to be put in the operation status by 

40 turning on said stand-by switch according to the stored 
content in said storing means when said main power 
supply switch is turned on again. 
[0020] According to a third invention, a power supply 
circuit for an electric device having a main power supply 

45 switch comprises a main power supply switch for turning 
ON/OFF the electric power which is inputted from a 
commercial power source; a first power supply circuit 
which is provided in the subsequent stage of said main 
power supply switch and is able to output a first power 

so supply voltage necessary for a main circuit part in an 
electrk; device according to the voltage from sakI com- 
mercial power source and also able to output a second 
power supply voltage required for a stand-by drcuit in 
the electric device, and wherein saki second power sup- 

55 ply voltage falls with a predetermined time constant with 
turning off of the voltage supply from said commercial 
power source; controlling means which is included in 
said stand-by circuit, operated by sakI second power 
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supply voltage, provided with a signal detection ternninal 
and a control terminal for controlling said main circuit 
part and able to control turning 0^4/0FF of said main 
circuit part using control signals from said control termi- 
nal; and a second switch which is connected between 5 
an output terminal of second power supply voltage of 
said first power supply circuit and said signal detection 
terminal of said controlling means, turned ON/OFF in 
the manner interlocking with turning ON/OFF of said 
main power supply switch, and supplies voltage which 70 
varies with turning ON/OFF of said main power supply 
switch to said signal detection terminal of the controlling 
means, wherein said controlling means is able to store 
the turning off of said main power supply swHch in a 
storing means by comparing voltage of said first power is 
supply voltage which varies with said time constant with 
voltage of said signal detection terminal which varies- 
with the interlocked operation of said second switch 
when said main power supply switch is turned off. and 
controls an electric device so as to put it in the operation 20 
status by turning on said main circuit part according to 
the stored content in said storing means when said 
main power supply switch is turned on again. 
[0021] In any of the first to third inventions, when the 
main power supply switch is turned off in the stand-by 25 
status or in the operation status, a second switch whk:h 
is interlocked therewith is turned off. With this operation, 
a signal is transmitted to a controlling means such as a 
microcomputer, and the turning off of the main power 
supply switch is stored. When the main power supply 30 
switch is turned on next, all circuits in an electric device 
are put in the operation status without fail according to 
the stored contents. In this step, an interlocking switch 
which is configured with a main power supply switch 
and a second switch is manually turned ON/OFF, and 3S 
the turning ON/OFF of the main power supply switch is 
stored in a nonvolatile storing means in a microcom- 
puter. No electric power is consumed while the inter- 
locking switch is turned off. and when the interlocking 
switch is turned on. a device is certainly put in the oper- 40 
ation status. Besides, when a power failure occurs while 
an electric device is in the stand-by status or in the oper- 
ation status and the power is restored from the power 
failure later, the device can be automatically set to the 
stand-by status virithout turning into the operation status. 45 
The same situation as that of a power failure occurs 
when an AC plug is pulled off a power supply outlet. 
When an AC plug is pulled off and then inserted into an 
outlet, an electric device is set to the stand-by status in 
the simitar manner to that seen at the time when power so 
is restored from a power failure. 
[0022] According to a fourth invention, a power supply 
circuit for an electric device having a main power supply 
switch and a stand-by switch comprises a main power 
supply switch for turning ON/OFF of the electric power 55 
inputted from a commercial power source: a stand-by 
switch which is provided in the subsequent stage of said 
main power supply switch for turning ON/OFF the power 



supply to a main power supply drcuit; a stand-by power 
supply drcuit wrhich is provided in the sui>sequent stage 
of said main power supply switch arxJ is able to output a 
first power supply voltage required for a stand-by drcuit 
in an electric device according to the voltage from scud 
commercial power source, wherein said f iret power sup- 
ply voltage falls with a predetermined time constant with 
turning off of the voltage supply from sakJ commerdal 
power source; controlling means which is induded in 
said stand-by circuit and operated by said first power 
supply voltage, and has a signal detection terminal and 
a control terminal to control said stand-by switch, and is 
aSoUe to control turning ON/OFF of said stand-by switch 
according to control signals from said control terminal; 
and a second switch which is connected between an 
output terminal of said stand-by power supply circuit' 
and said signal detection terminal of said controlling 
means, turned ON/OFF interlocking ¥vith said main 
power supply switch, and supplies voltage which varies 
with turning ON/OFF of sakJ main power supply switch 
to said signal detection terminal of said controlling 
means, wherein said main power supply switch arxj said 
second switch are configured as an interlocking switch 
having a driving means, and wherein said controlling 
means is able to store the turning off of said main power 
supply switch in a storing means by comparing the volt- 
age of said first power supply voltage which varies with 
said time constant with the voltage of said signal detec- 
tion terminal which varies with the interlocked operation 
of said second switch when said main power supply 
switch is turned off. and controls to put an electric 
device in the operation status by turning on said stand- 
by switch according to the stored content in said storing 
means when said main power supply mitch is turned 
on again, while it is able to control turning ON/OFF of 
said stand-by switch according to the key operation of a 
remote operating means, and further able to turn off 
said main power supply switch and said second switch 
by giving drive voltage to the driving means of said inter- 
locking switch according to the key operation of the 
remote operating means. 

[0023] According to a fifth invention, a power supply 
drcuit for an electric devk:e according to the fourth 
invention comprises polarity inverting means for invert- 
ing the polarity of voltage which varies with the inter- 
locked operation of said second switch and supplying it 
to said signal detection terminal of said controlling 
means when said main power supply switch is turned 
ONADFF, wherein said controlling means is able to store 
the turning off of said main power supply switch into a 
storing means by comparing the voltage of said first 
power supply voltage which varies with said time con- 
stant with the voltage from said inverting means which 
varies with the interlocked operation of said second 
switch when said main power supply switch is turned 
off. and controls an electric device so as to be put in the 
operation status by turning on said stand-by switch 
according to the stored content in said storing means 
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when said main power supply switch is turned on again. 
[0024] According to a sixth invention, a power supply 
circuit for an electric device having a main power supply 
switch comprises a main power supply switch for turning 
ON/OFF the electric power inputted from a commercial 
power source; a first power supply circuit which is pro- 
vided in the subsequent stage of said main power sup- 
ply switch, is able to output a first power supply voltage 
required for the main circuit part in an electric device 
according to the voltage from said commercial power 
source, and also able to output a second power supply 
voltage required for a stand-by circuit in the electric 
device, wherein said second power supply voltage falls 
with a predetermined time constant with turning off of 
the voltage supply from said commercial power source; 
controlling means which is included in said stand-by cir- 
cuit and operated by said second power supply voltage, 
has a signal detection terminal and a control terminal for 
controlling said main circuit part, and is able to control 
turning ON/OFF of said main circuit pan according to 
control signals from said control terminal; and a second 
switch which is connected between an output terminal 
of second power supply voltage of said first power sup- 
ply circuit and said signal detection terminal of said con- 
trolling means, is turned ON/OFF interlocking with said 
main power supply switch, and supplies voltage which 
varies with turning ON/OFF of said main power supply 
switch to said signal detection terminal of said control- 
ling means, wherein said main power supply switch and 
said second swKch are configured as an interlocking 
switch having a driving means, and wherein said con- 
trolling means is able to store the turning off of said 
main power supply switch in a storing means by com- 
paring the voltage of said first power supply voltage 
which varies with said time constant with the voltage of 
said signal detection terminal which varies with the 
interlocked operation of said second switch when said 
main power supply switch is turned off. and controls to 
put an electric device in the operation status by turning 
on said main circuit part according to the stored content 
in said storing means when said main power supply 
switch Is turned on again, while it is able to control turn- 
ing ON/OFF of said main circuit part according to the 
key operation of a remote operating means, and further 
able to turn off said main power supply switch and said 
second switch by giving drive voltage to a driving means 
of said interlocking switch according to the key opera- 
tion of a remote operating means. 
[0025] In any of the fourth to sixth inventions, since 
both the main power supply switch and the second 
switch are configured with interlocking switches having 
a driving means such as a solenoid, it becomes possi- 
ble to turn off the main power supply switch and the sec- 
ond switch by giving the drive voltage to the driving 
means (solenoid) of the interiocking switch according to 
the operation of a remote operating means. Not only the 
same operation effects as those attained in the first to 
third inventions are available but also operational effi- 



ciency is improved when an electric device is all turned 
off (power si43ply is completely turned off). 

Brief Description of the Drawings 

5 

[0026] 

Fig. 1 is a block diagram showing a power supply 
circuit for an electric device according to a first 
10 embodiment of the present invention: 

Figs. 2(a) and (b) are timing charts showing a rela- 
tion between Vcc and Vsw in order to illustrate the 
operation of Fig. 1 ; 

Figs. 3(a) and (b) are timing charts showing a rela- 
ys tion between Vcc and Vsw in order to illustrate the 
operation of Fig. 1 ; 

Fig. 4 is a block diagram showing a power supply 
circuit for an electric device according to a second 
embodiment of the present invention; 
20 Rgs. 5(a) and (b) are timing charts showing a rela- 
tion between Vcc and Vsw in order to illustrate the 
operation of Fig. 4; 

Fig. 6 is a block diagram showing a power supply 
circuit for an electric device according to a third 

25 embodiment of the present invention; 

Fig. 7 is a block diagram showing a power supply 
circuit for an electric device according to a fourth 
embodiment of the present invention; 
Fig. 8 is a diagram showing an example of configu- 

30 ration of an interlocking switch with solenoid as 
shown in Fig. 7; 

Fig. 9 is a block diagram showing a power supply 
circuit for an electric device according to a fifth 
embodiment of the present invention; 

35 Fig. 10 is a block diagram showing a power supply 
circuit for an electric device according to a sixth 
embodiment of the present invention; 
Fig. 11 is a block diagram showing a power supply 
circuit for a conventional electric device; and 

40 Fig. 12 is a block diagram showing a power supply 
circuit for another conventional electric device. 

Detailed Description o f the Preferred Embodiments 

45 [0027] The present invention will now be described in 
detail hereinafter with reference to the accompanying 
drawings which illustrate preferred embodiments 
thereof. 

[0028] Fig. 1 shows a power supply circuit for an elec- 
50 trie device according to a first embodiment of the 
present invention. In this emlx3diment and other embod- 
iments to follow, desaiptions will be given on a power 
supply circuit for a television set as an example. The 
same reference numeral is given to the same part in 
55 Fig. 11. 

[0029] In Fig. 1, an AC plug 1 is connected with the 
commercial alternating current power source (AC). One 
line of the AC plug 1 is connected with one input termi- 
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nal of a first rectifier circuit 2, and the other line is con- 
nected with the other input terminal of the first rectifier 
circuit 2 via an AC switch 14-1 of an interlocking switch 
14 and a switch 7-1 of a relay 7. Rectified voltage which 
is obtained by rectifying and smoothing commercial AC 
voltage is outputted from the first rectifier circuit 2. The 
rectified voltage is turned into stabilized DC voltage at a 
main power supply circuit 3, which is configured with a 
stabilized power supply circuit such as switching type 
power supply circuit, and supplied to a signal and 
deflection processing circuit 4 of a TV set. Video signals 
and deflection signals from the signal and deflection 
processing circuit 4 are supplied to a picture tube (CRT) 
5. The AC switch 14-1 functions as the main power sup- 
ply switch and the relay 7 functions as the stand-by 
switch. 

[0030] The interlocking switch 14 is a manual switch 
having an AC switch 14-1 as the main power supply 
switch and a second switch 14-2. which is turned 
ON/OFF interlocking with turning ON/OFF of tWs AC 
switch 14-1. 

[0031] Meanwhile, the commercial AC power is sup- 
plied to a primary wirxling 6-1 of a stand-by transformer 
6 via the AC switch 14-1 . and the output of a secondary 
winding 6-2 thereof is supplied to a second rectifier cir- 
cuit 9. The rectified output is supplied to a starxJ-by 
power supply circuit 10 configured with a stabilized 
power supply circuit such as a switching type power 
supply circuit. In an output side of the stand-by power 
supply circuit 10. a smoothing capacitor CI in which DC 
voltage is charged is included. The stabilized output 
voltage Voc of the stand-by power supply circuit 10 is 
supplied to a power supply input terminal 81 of the 
microcomputer 8A which is a controlling means. The 
second rectifier drcuH 9 outputs rectified voltage which 
is obtained by rectifying and smoothing AC voltage 
obtained from the commercial AC power source. The 
stand-by power supply circuit 10 stabilizes the rectified 
voltage and also converts it into power supply voltage 
for microcorrputer before outputting it. 
[0032] An output terminal of the second rectifier circuit 
9 is connected with one end of the winding 7-2 of the 
relay 7, and tiie other end thereof is connected with the 
ON/OFF terminal 12 of the microcomputer 8A. 
[0033] Further, it is designed so that the output volt- 
age Vcc of the stand-by power supply circuit 10 is sup- 
plied to an AC switch-off detection terminal . 15 of the 
microcomputer 8A, that is. to a main power supply 
switch-off detection terminal via a second switch 14-2 of 
the interlocking switch 14. 

[0034] The microcomputer 8A which is a controlling 
means is provided with a power supply terminal 81 
where the power supply voltage Vcc is supplied from the 
stand-by power supply circuit 10. and also with the 
ON/OFF terminal 12 for turning ON/OFF the relay 7. the 
stand-by switch, for putting a TV set in the operation sta- 
tus or the stand-by status. It is further provided with an 
AC switch-off detection terminal 15 for detecting an AC 



switch-off detection signal which is obtained by turning 
off of the second switch 14-2 when the AC switch 14-1 
is turned off while a TV set is in the stand-by status or 
the operation status. The microcomputer 8A is provided 
5 with a means for comparing voltage Vcc which is sup- 
plied to the power supply terminal 81 with voltage Vsw 
which is supplied to the AC switch-off detection terminal 
15. and a storing means (not shown) for storing the 
compared result (when Vsw < Vcc. low level; when 
10 Vsw = Vcc . high level). This storing means is formed 
with a nonvolatile memory so that said compared result 
(detected results such as turning off of the AC switch 
14-1) is able to be stored and held even when power 
supply voltage Vcc of the microcomputer 8A is on a zero 
15 level, ttiat is. when a TV set is in the all-off status. 

[0035] Now. a description will be given on the opera- 
tion of a first emtxxiiment shown in Fig. 1. 
[0036] VJhen the AC switch 14-1 which is a main 
power supply switch Is turned on by operating the inter- 
ne locking switch 14. the second switch 14-2 which has 
homopolarity with and is interlocked with the switch 14- 
1 is turned on simultaneously. Witii this operation. AC 
voltage is supplied from the commercial AC power 
source to a second rectifier circuit 9 via a stand-by 
25 transformer 6. rectified and smoothed. The power sup- 
ply voltage Vcc for microcomputer is supplied to the 
power supply terminal 81 of the microcomputer 8A 
which is a load circuit requiring tiie stand-by operation 
from the stand-by power supply circuit 10. At the same 
30 time, power supply voltage Vcc is also supplied to the 
AC switch-off detection terminal 15 via the second 
switch 14-2. Under this condition, the microcomputer 8A 
does not store signal level Vsw of the AC switch-off 
detection terminal 15 in the storing means. In the stor- 
es ing means, signal level Vsw which was detected at the 
time when the AC switch was turned off before has been 
stored. 

[0037] The microcomputer 8A controls the ONTOFF 
terminal 12 referring to the stored contents which is 

40 stored in a storing means at the time of the throwing in 
after the interlocking switch 1 4. that is. the AC switch 1 4- 
1 is tiirown in (ON).. If the stored content at the time of 
throwing in of power supply is on a low level, the 
ON/OFF terminal 12 is decided to be in the operation 

45 status (ON), and if the stored content is on a high level, 
the ON/OFF terminal 1 2 is decided to be In the stand-by 
status (OFF). Being In the operation status (ON) means 
here that the terminal 12 is connected with a reference 
potential point (ground) of the body of a device. With this 

so operation, drive electric current flows from one output 
line of the second rectifier circuit 9 to the ON/OFF termi- 
nal 12 via the winding 7-2 of ttie relay 7. turning on the 
switch 7-1 of the relay 7. In other words, the stand-by 
switch 7 Is turned on, power supply is thrown in to cir- 

55 cults 3. 4 and 5 to follow the first rectifier circuK 2. 
putting a TV set in the operation status. When the termi- 
nal 12 is in the stand-by status (OFF), the stand-by 
switch 7 is turned off. putting a TV set in the stand-t^ 
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Status. 

[0038] Rgs. 2(a) and (b) are timing charts showing 
power supply voltage Voc which Is supplied from a 
stand-by power supply circuit 10 to a miaooomputer 8A, 
and signal Vsw which is added to the microcomputer 8A s 
via a second switch 14-2 when a switch 14 is turned on 
and off When the switch 14 is turned off from the ON 
status, the second switch 14-2 is turned off simultane- 
ously with turning off of the AC switch 14-1 . With turning 
off of the second switch 14-2. though signal Vsw io 
becomes low level* power supply voltage Vcc retains 
voltage required as the power source for a given period 
(shown by hatching in the figure) because charge 
remains in a smoothing capacitor CI which is included 
in the stand-by power supply circuit 10, even after the is 
switch 14 is turned off as shown in Fig. 2(a). Power sup- 
ply voltage Vcc falls slowly with a certain time constant 
due to the capacitor CI which is included in the stand- 
by power supply circuit 10. While signal Vsw is on a low 
level and power supply voltage Vcc retains voltage 20 
required for the microcomputer operation as shown in 
Fig 2(b), the microcomputer 8A compares signal level 
Vsw of a detection terminal 15 with voltage level Vcc of 
a power supply terminal 81. and when Vsw < Vcc, 
stores that the switch 1 4 is turned off (that is. signal Vsw 2S 
fell to become low level) in a nonvolatile storing means 
in the microcomputer 8A. With this operation, the micro- 
computer 8 A, when the switch 14 is pressed next and 
power supply voltage Vcc rises (a microcomputer 
detects the rising of Vcc through the rising of Vsw), puts 30 
the ON/OFF terminal 12 into the operation status (ON) 
according to the stored content (Vsw is on a low level) in 
said storing means, and turns on the switch 7-1 of the 
relay 7. the stand-by switch, putting a TV set into the 
operation status without fail. 3S 
[0039] In other words, when the AC switch 14-1 which 
is the main power supply switch is turned off while a TV 
set is in the stand-by status, with turning off of the sec- 
ond switch 14-2, signal Vsw is transmitted to the micro- 
computer 8 A so as to make the turning off of the AC 40 
switch 14-1 stored and the TV set turn into the operation 
status for certain when the AC switch 14-1 is turned on 
next. 

[0040] Similarly, a TV set can also certainly turn into 
the operation status referring to the stored content when 4S 
the AC switch 14-1 is turned off while the TV set is in the 
operation status and the AC switch 14-1 is turned on 
next. 

[0041] In the manner described above, a TV set can 
be put into the operation status without fail when the so 
main power supply switch is turned off either in the TV 
set's stand-by status or operation status, and then, 
turned on again. Consequently, when the main power 
supply switch is turned on again after the main power 
supply switch is turned off, it is unnecessary further to ss 
operate a remote control transmitter so as to put a TV 
set into the operation status. That is, the operation sta- 
tus is available with only one manual operation of the 



main power supply switch, requiring no remote control 
transmitter operation. In addition, since the power sup- 
ply from the commercial power source is thoroughly cut 
off by turning off the main power supply switch, electric 
power is not consumed. 

[0042] Further, the circuit shown in Fig. 1 is designed 
so that a TV set surely turns into the stand-by status 
when a power failure occurs while the TV set is either in 
the operation status or in the stand-by status and the 
power is restored from the power failure later. 
[0043] Now, a description will be given on a case 
where a power failure occurs with reference to Figs. 3(a) 
and (b). In Fig. 1 . when a power failure occurs in the 
stand-by status (when the switch 14 is ON and the relay 
7 is OFF), although the swKches 14-1 and 14-2 remain 
in the ON status, power supply voltage Vcc toward the 
microcomputer 8A falls as shown in Fig. 3(a) due to a 
gradual decline in charge of the capacitor CI caused by 
the power failure. At this time, voltage Vsw. which is 
supplied to the terminal 15 of the microcomputer 8A via 
the switch 14-2. shows the same change as shown in 
Fig. 3(b) as that in voltage Vcc shown in Fig. 3(a). 
Accordingly, when the microcomputer 8A compares 
Vsw with Vcc. as Vsw = Vcc , it cannot detect that volt- 
age Vsw declined compared with voltage Vcc (that Vsw 
became low level), the miaocomputer 8A stores Vsw » 
high level in the storing means therein. Consequently, 
when the power is restored from the power failure (res- 
toration from a power failure is detected by the micro- 
computer 8A by rising of Vsw). since the microcomputer 
8 A turns the ON/OFF terminal 12 into the starxi-by sta- 
tus (OFF) according to the stored content, it does not 
cause the switch 7-1 of the relay 7 to perform the ON 
operation, and a TV set turns into the stand-by status 
after the restoration from a power feilure. This is 
because, as described above, the microcomputer 8A is 
designed to be able to turn on the relay 7 only when the 
switch 14 is turned on (conducted) in a stored status 
where Vsw is on a low level (turning on of this switch 1 4 
is detected by riising of Vsw). 

[0044] The operation shown in Figs. 3(a) and (b) indi- 
cates that there is no danger for an electric device such 
as a TV set to be left in the operation status for hours 
with nobody around when a power failure occurs while 
the TV set is in the stand-by status, particularly while 
the user is absent. arxJ the power is restored from the 
power failure. 

[0045] The timing charts shown in Figs. 3(a) and (b) 
are also applicat^e to a case where the AC plug 1 is 
pulled out while a TV set is in the operation status or In 
the stand-by status (when the switch 14 is turned on) 
and connected again with the commercial AC power 
source. 

[0046] Fig. 4 is a block diagram showing a power sup- 
ply circuit for an electric device according to a second 
embodiment of the present invention. Fig. 4 shows an 
embodiment when polarity of signal Vsw to the micro- 
computer 8A shown in Fig. 1 is inverted. With this, the 
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operation polarity of the OM/OFF terminal 12 of the 
microcomputer 8A is also inverted. The circuit configu- 
ration is almost the same as that in Rg. 1 except one 
point that an output terminal of the stand-by power sup- 
ply circuit 10, the power supply circuit for microcom- 
puter, is connected with the AC switch-off detection 
terminal 15 of the rrtcrocomputer 8A via the second 
switch 14-2 in the switch 14 and an inversion circuit 16 
as a polarity inverting means. Said inversion circuit 1 6 is 
configured so that it connects output terminals of the 
stand-by power supply circuit 10 with a reference poten- 
tial point via a resistor Rl and collector-emitter route of 
a transistor QO in series, and also connects output ter- 
minals of the stand-by power supply circuit 10 with the 
base of the transistor QO via the second switch 14-2 of 
the switch 14 and a resistor R2. Thus, collector output of 
the transistor QO is supplied to the AC switch-off detec- 
tion terminal 15 as signal Vsw. Through the operation 
for comparing voltage Voc of the power supply terminal 
81 with voltage Vsw of the AC switch-off detection termi- 
nal 1 5 performed in the microcomputer 8A. in the similar 
manner to that shown in Fig. 1, a low level is stored 
when Vsw < Vcc. and a high level is stored when 
Vsw = Vcc in a nonvolatile storing means (not shown). 
On the ON/OFF terminal 12, however, the operation 
polarity becomes contrary to the case in Fig. 1 , and the 
ON/OFF terminal 12 (i.e. a TV set) turns into the stand- 
by status (OFF) when the stored content is on a low 
level and turns into the operation status (ON) when the 
stored content is on a high level. Other configuration is 
the same as that in Fig. 1 . 

10047] Figs. 5(a) and (b) are timing charts of power 
supply voltage Vcc of the microcomputer 8A and signal 
Vsw which is added to the AC switch-off detection termi- 
nal 15 of the microcomputer 8A via the switch 14-2 and 
the inversion circuit 16, when the switch 14 is turned on 
and off. Fig. 5(a) shows the change in voltage Vcc and 
Fig. 5(b) shows the change in voltage Vsw. When the 
switch 14 is turned off, and while signal Vsw becomes 
high level and power supply voltage Vcc retains voltage, 
the microcomputer 8A stores that the switch 14 is 
turned off (Vsw is on a high leveQ. When the swKch 14 
is pressed again after being turned off, the microcom- 
puter 8A turns on the relay 7 according to said stored 
content (Vsw is on a high level) so as to put a TV set into 
the operation status v^hout fail. 
[0048] When a power failure occurs while a TV set is 
in the stand-by status (while the relay 7 is turned off), 
since a low level is detected and stored at the terminal 
15 at the time of the power failure, when the power is 
restored from the power failure later, the ON/OFF termi- 
nal 12 is put into the stand-by status according to the 
stored content showing a low level, ensuring safety and 
economy during the user's absence. 
[0049] In this embodiment, too, electric power is not 
consumed because the commercial power source is 
completely cut off by turning off the main power supply 
switch 14-1 by the switch 14. 



[0050] Fig. 6 is a tHock (fiagram showing a power sup- 
ply circuit for an electric device according to a thdrd 
embodiment of the present invention. The AC plug 1 is 
connected with the commercial alternating cunrent 

5 power source (AC). One line of the AC plug 1 is con- 
nected with one input terminal of the rectifier circuit 2, 
and the other line thereof is connected with the other 
input terminal of the rectifier circuit 2 via an AC switch 
18-1, the main power supply switch in an interlocking 

70 switch 18. The rectified output is supplied to the fist 
power supply circuit 3 which is configured with a stabi- 
lized power supply circuit From the first power supply 
circuit 3. various sizes of power supply voltage is gener- 
ated. An output side in the first power supply circuit 3 

IS comprises a smoothing capacitor CI which is charged 
with DC voltage. The stabilized first power supply volt- 
age (e.g. 115 V) from the first power supply circuit 3 is 
supplied to the signal and deflection processing circuit 4 
of a TV set. Video signals and deflection signals from 

so the signal and deflection processing circuit 4 are sup- 
plied to the picture tube (CRT) 5. WNIe another stabi- 
lized second power supply voltage (e.g. 5 V) from the 
first power supply circuit 3 is supplied to the power sup- 
ply terminal 81 of the microcomputer 8A as power sup- 

25 ply voltage for microcomputer, it is also supplied to the 
AC switch-off detection terminal 15 of the microcom- 
puter 8A via a secorKi switch 18-2 in the interlocking 
switch 1 8. Since the light receiving circuit 83 is provided 
in the microcomputer 8A, the microcomputer 8A can 

30 receive and decode signals such as infrared rays from 
the remote control transmitter 17. It is designed so that, 
according to the operation instruction (ON) or operation 
stoppage (OFF) signal from the remote control transmit- 
ter 17. a signal for ON or OFF is outputted from the 

35 ON/OFF terminal 12 of ttie microcomputer 8A and 
inputted to a control terminal of the signal and deflection 
processing circuit 4. 

[0051] In the above configuration according to a third 
emtKxliment, too. at the time when the switch 18 is 

40 turned on and off, the timing relation of voltage Voc, 
which is supplied to the power supply terminal 81 of the 
microcomputer 8A, to voltage Vsw, which is supplied to 
the AC switch-off detection terminal 15. becomes simi- 
lar to that shown in Figs. 2(a) and (b). Accordingly, by 

45 turning on the switch 18, a TV set is put into the stand- 
by status (a state where power supply voltage Vcc is 
supplied to the microcomputer 8A and an ON signal is 
not supplied from the terminal 12 to a control terminal of 
the signal and deflection processing circuit 4). When the 

so switch 18 is turned off, while the charge of the capacitor 
CI of the first power supply circuit 3 remains, the micro- 
computer 8A compares Vcc with Vsw, and when Vsw < 
Vcc. stores that Vsw is on a low level in the nonvolatile 
storing means in the microcomputer 8A. When the 

55 switch 18 is turned on later again (this turning on is 
detected at the microcomputer 8A by rising of Vsw), the 
microcomputer 8A outputs an ON signal from the 
ON/OFF terminal 12 according to the stored content 
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(Vsw is on a low level) and puts the signal and deflection 
processing circuit 4 into the operation status. 
[0052] In this third embodiment, too, when a power 
lallure occurs while the switch 18 is in the turned-on sta- 
tus and then the power is restored from the power fail- 
ure, the relation between Vcc and Vsw becomes similar 
to that shown in Figs. 3(a) and (b). When the power is 
restored from a power failure, the microcomputer 8A 
turns the terminal 12 into the OFF status according to 
the content, that Vsw is on a high level, stored in the 
microcomputer 8A at the time of the power failure, and 
turns the circuit 4 of a TV set into the stand-by status. 
With this operation, safety and economy of the TV set is 
ensured even when a power failure and restoration from 
it occurs during the user's absence. 
[0053] According to a first to third embodiments 
desalbed above, operationally speaking, since the 
interlocking switch, including the main power switch, 
also plays the role of the stand-by switch virtually, when 
it is switched off from the switched-on status, then, 
switched on again, a TV set immediately turns into the 
operation status, and at the same time, realizes zero 
consumption of electric power by turning off the main 
power supply switch. It is an advantage that, when a 
power failure occurs in the switched-on status and the 
power is restored later, a TV set is automatically set to 
the stand-by status. 

[0054] The same status as that caused by a power 
failure occurs when an AC plug is pulled off from a com- 
mercial power supply outiet. When an AC plug is pulled 
off from, then inserted again irrto a commercial power 
supply outlet, an electric device is set to the stand-by 
status in a similar manner to the case where the power 
is restored from a power failure. 
[0055] Now, a description will be given on the config- 
uration, which enables to turn off the interlocking switch 
14 or 18 by operating a remote control transmitter, on 
each of a first to a third embodiments stated above. 
[0056] Fig. 7 is a block diagram showing a power sup- 
ply circuit for an electric device according to a fourth 
embodiment of the present invention. This embodiment 
is configured so that the interlocking switch in a first 
embodiment shown in Fig. 1 is turned off using the 
remote control transmitter 17. The same parts as those 
in Fig. 1 are given the same reference numerals. Fig. 8 
shows an example of configuration of an interlocking 
switch with solenoid shown in Fig. 7. 
[0057] In Fig. 7, points different from Fig. 1 are: the 
interlocking switch 14 in Fig. 1 is replaced by an inter- 
locking switch with solerx)id 14A; turning off of the inter- 
locking switch 14A became possible by supplying drive 
electric current to the solenoid winding 14-3 using a 
switch circuit 19 for drive according to control signals 
from the microcomputer 8A, that is, ail-off (stoppage) of 
a device using the microcomputer 8A became possible; 
and a remote control signal for ail-off became transmis- 
sik>le from the remote control transmitter 17 to the light 
receiving circuit 83. which is provided in the microcom- 



puter 8A. by operating the all-off key provided on the 
remote control transmitter 17. 

[0058] The AC plug 1 is connected with the commer- 
cial alternating current power source <AC). One line of 

5 the AC plug 1 is connected with one input terminal of the 
first rectifier cirpuit 2, arxi the other line is connected 
with the other input terminal of the first rectifier circuit 2 
via the AC switch 14-1 of the interlocking switch with 
solenoid (electromagnet) 14A and the switch 7-1 of the 

10 relay 7. From the first rectifier circuit 2. rectified voltage, 
whk;h is rectified and smoothed commercial AC voltage, 
is outputted. The rectified voKage is turned into the sta- 
bilized DC voltage at the main power supply circuit 3, 
which is configured with stabilized power supply circuits 

75 such as a switching type power supply circuit, and sup- 
plied to the signal and deflection processing circuit 4. 
tiie main circuit of a TV set. Video signals and deflection 
signals from the signal and deflection processing circuit 
4 are supplied to the picture tube (CRT) 5. 

20 [0059] Meanwhile, commercial AC power is supplied 
to the primary wirKling 6-1 of the stand-by transformer 6 
via the AC switch 14-1, and output of the secondary 
winding 6-2 thereof is supplied to the second rectifier 
circuit 9. The rectified output voltage is supplied to the 

25 Stand-by power supply circuit 10. An output side of the 
stand-by power supply circuit 10 comprises the smooth- 
ing capacitor 01. Output voltage Vcc of the stand-by 
power supply circuit 10 is supplied to the power supply 
terminal 81 of the microcomputer 8A, the controlling 

30 means. The second rectifier circuit 9 outputs rectified 
voltage, which is otrtained by rectifying and smoothing 
AC voKage obtained from the commercial AC power 
source, and the stand-by power supply circuit 10 stabi- 
lizes the rectified voltage and also converts it into power 

35 supply voltage for microcomputer before outputting it. 
[0060] An output terminal of said second rectifier cir- 
cuit 9 is connected with one end of the winding 7-2 of 
the relay 7, and the other end of the winding 7-2 is con- 
nected with the ON/OFF terminal 12 of the miaocom- 

40 puter 8A. Provided in the microcomputer 8 A is the light 
receiving circuit 83 which enables remote control sig- 
nals such as infrared rays from the renrxite control trans- 
mitter 17. the remote operating means, to be received. 
[0061] It is further configured so that output voltage 

45 Vcc of the stand-by power supply circuit 10 is supplied 
to the AC switch-off detection terminal 15 of the micro- 
computer 8A via the second switoh 14-2 of the interlock* 
ing switch with solenoid 14 A. 

[0062] One end of the winding 1 4-3 in the interlocking 
so switch with solenoid 1 4 A is connected with the output of 
power supply [output of saki second rectifier circuit 9. 
output B1 of said stand-by power supply circuit 10, out- 
put B2 of said main power supply circuit 3, or power 
supply (not shown) in the signal and deflection process- 
55 ing circuit 4], and the other end of the wirujing 14-3 is 
connected with a reference potential point via the switch 
circuit 19 so that the switch circuit 19 can be turned 
ON/OFF by a signal from an all-off terminal 20 of the 
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microcorrqDuter 8A. 

[0063] Provided in the microcomputer 8A. the control- 
ling means, are: besides the power supply terminal 81 
where power supply voltage Voc is supplied from the 
stand-by power supply circuit 10; the ON/OFF terminal 
12 tor turning ON/OFF the relay 7. the stand-by switch, 
in order to put a TV set into the operation status or the 
stand-by status; the AC switch-off detection drcuit 15 for 
detecting an AC switch-off detection signal which is 
generated by turning off of the second switch 14-2 when 
the AC switch 14-1 is turned off while a TV set is in the 
stand-by status or the operation status; and the ali-off 
terminal 20 which outputs an all-off signal for turning off 
the main power supply switch 14-1 of a TV set accord- 
ing to the operation of the all-off key provided on the 
remote control transmitter 1 7. The microcomputer 8A is 
provided with a means for comparing voltage Vcc to be 
supplied to the power supply terminal 81 writh voltage 
Vsw to be supplied to the AC switch-off detection termi- 
nal 15, and a storing means (not shown) for storing the 
compared result (that low level when Vm < Vcc. high 
level when Vsw = Vcc ). This storing means is formed 
with a nonvolatile memory so that said compared result 
(detected results such as turning off of the AC switch 
14-1) can be stored and held even when power supply 
voltage Vcc of the microcomputer 8A becomes zero 
level, that is. when a TV set is turned into the all-off sta- 
tus. 

[0064] The microcomputer 8A. the controlling means 
is supplied with power supply voltage from the stand-by 
power supply circuit 10. The microcomputer 8A is able 
to control turning ON/OFF of the relay 7. the stand-by 
switch, according to the power key operation on the 
remote control transmitter 17. and also able to control 
so as to turn off the AC switch 14-1 and the second 
switch 14-2 by giving drive electric current to the coil 14- 
3 of the interlocking switch with solenoid 14A through 
turning on the switch circuit 19 by operating said all-off 
key provided on the remote control transmitter 1 7. 
[0065] In this embodiment, on the remote control 
transmitter 17. the remote operating means, an all-off 
key Is provided for turning off the interlocking switch with 
solenoid 14A with remote control transmitter operation 
in addition to various keys necessary for audio visual 
operation of a TV set (including a power key). 
[0066] As described above, in this embodiment, the 
interlocking switch with solenoid 14A as shown in Fig. 8 
is adopted for turning off the nnain power supply switch 
14-1 using the remote control transmitter 17. 
[0067] The interlocking switch with solenoid 14 A. as 
shown in Fig. 8, has the AC switch 14-1. the second 
switch 14-2, the coil 14-3 and a manual actuation part 
14-4. By pressing the manual actuation part 14-4, the 
switches 14-1 and 14-2 can be turned ON/OFF in an 
interlocked manner, and by flowing drive electric current 
to the coil 14-3 whWe the switches 14-1 and 14-2 are in 
the ON status (shown with solid lines in the figure), the 
switches 14-1 and 14-2 can be turned into the OFF sta- 



tus (shown with dotted lines in the figure) in the inter- 
locked manner The coil 14-3 forms a part of solenoid 
(electromagnet) and. ising its electromagnetic force, 
operates the switches 14-1 and 14-2 so as to be turned 
5 off. With the switches 14-1 and 14-2 being turned off. 
the manual actuation part 14-4 returns to the OFF posi- 
* tion. 

[0068] The manual actuation part 1 4-4 is. for example, 
push-push type. Pushing it once switches it on and 

10 pushing it again switches it off. In order to turn the 
switches 14-1 and 14-2 into the ON status while they 
are in the OFF status, the user pushes the manual actu- 
ation part 14-4 manually to turn them on. There are 
some switches witii solenoid which have already been 

75 on the market (e.g. products of Alps Electric Co.). 

[0069] One end of the coil 14-3 is connected with a ' 
power supply output (e.g. B1 or B2). and the other erKi 
is connected with a reference potential point via a col- 
lector-emitter route of a transistor Q1 for smtch. By sup- 

20 plying voltage for all-off on a high level from the 
microcomputer 8A to the base of this transistor Ql . the 
transistor Q1 is turned on. letting coil electric current 
flow from the power source to the reference potential 
point side via the coil 1 4-3 and the transistor Q1 so as to 

25 turn off the switches 14-1 and 14-2 in the interlocked 
manner using electromagnetic force of the coil 14-3. 
[0070] In order to put tiie main power supply circuit 1 4- 
1 and the second switch 14-2 into the ON status again 
from the OFF status using the rennote control transmit- 

30 ter 1 7, all that need to be done is to press the manual 
actuation part 14-4 of said interlocking switch with sole- 
noid 14 A. 

[0071] Now. a description will be given on the opera- 
tion of this embodiment shown in Fig. 7. 
35 [0072] When the main power supply Mitch 14-1 and 
the second switch 14-2 are turned on by .pressing the 
manual actuation part 14-4 of the interlocking switch . 
with solenoid 1 4A. AC voltage is supplied from the com- 
mercial AC power source to the second rectifier circuit 9 
40 via the stand-by transformer 6. then, rectified and 
smoothed. In addition, power supply voltage Vcc for 
microcomputer is supplied from the stand-by power 
supply circuit 10. the power source for microcomputer, 
to the power supply input terminal 81 of the microcom- 
45 puter 8A which is a load circuit requiring the stand-by 
operation. At this time, the sv^ch 7-1 of the relay 7, the 
stand-by switch, has been turned off. and power supply 
has not been thrown in yet to the circuits 3. 4 and 5 
which follow the first rectifier circuit 2. being in the stand- 
so by status. 

[0073] When the power key on the remote control 
transmitter 17 is pressed later, an infrared code signal, 
which shows that power supply is turned on. is inputted 
to tiie light receiving circuit 83. and the miaocomputer 
55 8A decodes the code signal and turns the ON/OFF ter- 
minal 12 from the stand-by status (OFF) into the opera- 
tion status (ON). The operation status (ON) means here 
that the terminal 12 is connected with a reference 
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potential point (ground) of the body of a device. With this 
operation, drive electric current fbws from one output 
line of the second rectifier circuit 9 to the ON/OFF termi- 
nal 12 via the drive winding 7-2 of the relay 7. turning on 
the switch 7-1 thereof. In other woids. the stand-by 5 
switch 7 is turned on. and power supply is thrown in to 
the circuits 3. 4 and 5 which follow the first rectifier cir- 
cuit 2. putting a TV set into the operation status. 
[0074] A TV set can be put into either the stand-by sta- 
tus or the operation status in the above manner. In 
either of the stand-by status or the operation status, 
when the ail-off key on the remote control transmitter 17 
is pressed, an infrared code signal corresponding to the 
key is inputted to the light receiving circuit 83, and the 
microcomputer 8A decodes this signal and outputs sig- 
nal voltage on a high level to the ail-off terminal 20 for 
turning off the interlocking switch with solenoid 14A. 
This signal voltage is inputted to the base of the switch 
circuit 19. conducting (ON) between the collector and 
the emitter of the transistor Q1. Then, drive electric cur- 
rent flows to the coil 14-3 of the interlocking switch with 
solenoid 14A. causing the switches 14-1 and 14-2 to 
perform the OFF operation. At this time, the manual 
actuation part 14-4 also returns to the OFF position. 
[0075] When the interlocking switch 14A is turned off 
from the ON status, the second switch 14-2 is turned off 
at the same time as the turning off of the AC switch 14- 
1 . Though signal Vsw becomes low level by turning off 
of the second switch 14-2. power supply voltage Vcc 
retains necessary voltage for a power source for a given 
period (shown with hatching In Fig. 2(a)). because the 
charge in the smoothing capacitor CI Included In the 
stand-by power supply circuit 10 remains as shown In 
Fig. 2(a) even after the switch 14A is turned off. Power 
supply voltage Vcc slowly falls with a time constant due 
to the capacitor CI included in the power supply circuit 
10. While signal Vsw becomes low level and power sup- 
ply voltage Vcc retains voltage as shown In Fig. 2(b) and 
(a), the microcomputer 8A compares signal level Vsw of 
the detection terminal 15 with voltage level Vcc of the 
power supply terminal 81, and when Vsw < Vcc, stores 
that the switch 14A is turned off (that is. signal Vsw fell 
to become tow level) in the nonvolatile storing means in 
the microcomputer 8A. With this operation, the micro- 
computer 8A. when the switch 14A is pressed next and 
power supply voltage Vcc rises, refers to the stored con- 
tent (Vsw is on a low level) in said storing means, and 
according to it, puts said ON/OFF terminal 12 Into the 
operation status (ON), and turns on the switch 7-1 of the 
relay 7. the stand-by switch, so as to put a TV set into 
the operation status without fail. 
[0076] In other words, when the AC switch 1 4-1 which 
is a main power supply switch is turned off while a TV 
set is in the stand-by status, with the second switch 1 4- 
2 being turned off, signal Vsw Is transmitted to the termi- 
nal 15 of the microcomputer 8A. and the turning off of 
the AC switch 14-1 is stored. When the AC switch 14-1 
is turned on next, a TV set can certainly turn into the 



operation status. 

[0077] Similarly, when the AC switch 14-1 is turned off 
while a TV set is in the operation status and the AC 
switch 14-1 is turned on next the TV set can surely be 
in the operation status. 

[0078] In the manner stated above, a TV set can 
improve Its operational efficiency by turning off the main 
power supply switch by remote control transmitter oper- 
ation, either in the stand-by status or in the operation 
status. Besides, it can put in the operation status 
without fail when the main power supply switch is turned 
on again after being turned off. Moreover, since the 
commercial power source is completely cut off by turn- 
ing off of the main power supply switch, electric power is 
not consumed. 

[0079] Further, the circuit shown in Fig. 7 operates in 
a similar manner to that described in Figs. 3(a) and (b) 
when a power failure occurs while a TV set is in the 
operatton status or the stand-by status (when the inter- 
locking switch 14A is ON) and the power is restored 
from the power failure later. Therefore, the TV set turns 
into the stand-by status without fail, ensuring safety and 
economy when the user is absent. 
[0080] When turning on of the interlocking switch 14A 
is desired again after it is turned off, the user can turn it 
on by manually pressing the manual actuation part 14- 
4. 

[0081 ] Fig . 9 is a block diagram showing a power sup- 
ply circuit for an electric device according to a fifth 
embodiment of the present invention. This emtxxJiment 
is configured so that the interlocking switch 14 shown in 
a second embodiment of Fig. 4 can be turned off using 
the remote control transmitter 17. For the interiocking 
switch 14 A, a switch which is constituted as shown in 
Fig. 8 may be used. 

[0082] In Fig. 9. points different from Fig. 4 are: the 
interlocking switch 14 in Fig. 4 is replaced with the inter- 
locking switch with solenoid 14 A; turning off of the inter- 
locking switch 14A became possible by supplying drive 
electric current to the solenoid coil 14-3 using the switch 
circuit 19 for drive according to control signals from the 
microcomputer 8A, that is. all-off (stoppage) of an elec- 
tric devk:e by the miaocomputer 8A became possible: 
and it became possible that a remote control signal tor 
all-off is transmitted from the remote control transmitter 
17 to the light receiving circuit 83 provided in the micro- 
computer 8A by operating the all-off key provided on the 
remote control transmitter 17. 

[0083] The microcomputer 8A. the controlling means, 
is able to turn off the main power supply switch 14-1 and 
the second switch 14-2 by giving drive voltage to the 
solenoid of said interlocking switch with solenoki (elec- 
tromagnet) 14A according to the operation of the all-off 
key on the remote control transmitter 17, the renx)te 
operating means. It is also able to control turning 
ON/OFF of the stand-by switch 7 according to the oper- 
ation of the power key on the remote control transmitter 
17. Other configuratton is simitar to that in the embodi- 
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ment shown in Rg. 4. 

[0084] Fig. 10 is a k>lock diagram showing a power 
supply circuit for an electric device according to a sixth 
embodimerrt of the present invention. This embodiment 
is configured so that the interlocking switch 18 shown in 
a third embodiment of Fig. 6 can be turned off using the 
remote control transmitter 17. For an interlocking switch 
18A. a switch which is constituted similarly to that of the 
switch 14A shown in Fig. 8 may be used. 
[0085] In Fig. 10. points different from Rg. 6 are: the 
interlocking switch 18 in Fig. 6 is replaced with the inter- 
locking switch with solenoid 18A: turning off of the inter- 
locking switch 18A became possible by supplying drive 
electric current to a solenoid coil 18-3 using the switch 
circuit 19 tor drive according to control signals from the 
microcomputer 8A. that is. all-off (stoppage) of an elec- 
tric device by the microcomputer 8A became possit>le; 
and remote control signals tor ail-off became transmis- 
sible from the remote control transmitter 17 to the light 
receiving circuit 83 in the microcomputer 8A by operat- 
ing the all-off key provided on the remote control trans- 
mitter 17. 

[0086] The microcomputer 8A. the controlling means, 
besides it is able to turn off the main power supply 
switch 18-1 and a second switch 18-2 by giving drive 
voltage to the solenoid of said interlocking switch with 
solenoid (electromagnet) 18A according to the opera- 
tion of the all-off key on the remote control transmitter 
17. the remote operating means, is able to control turn- 
ing ON/OFF of the main circuit part 4 according to the 
operation of the power key on the remote control trans- 
mitter 17. Other configuration is similar to that in the 
ernbodiment shown in Fig. 6. 

[0087] As stated above, a fourth to sixth embodiments 
realize, in addition to advantages similar to those 
obtained in a first to a third embodiments, another 
advantage that it becomes unnecessary to go to an 
electric device such as a TV set in order to turn off its 
main power supply switch every time, because the inter- 
locking switch 14A or 18A can t>e turned off using the 
remote control transmitter 17 by attaching a solenoid to 
the interlocking switch 1 4A or 1 8A. which turns OWOFF 
the power of the commercial power source, for turning rt 
off and by supplying the power to the solenoid accord- 
ing to a signal from the remote control transmitter 17. 
[0088] As stated above, according to the present 
invention, operational efficiency of an electric device is 
inrproved because an electric device such as a TV set is 
certain to be put in the operation status when its main 
power supply switch is turned on next after it is turned 
off either in the operation status or the stand-by status, 
by attaching a second swKch to the main power supply 
switch, which turns ON/OFF the commercial power 
source, so as to be turned ON/OFF interlocking with the 
main power supply switch and by adding signals to a 
microcomputer, the controlling means, using this sec- 
ond switch. Moreover, safety and economy of a device 
during the user's atsence are improved because an 



electric device is put in the stand-by status when a 
power failure occurs while the device is either in the 
stand-by status or the operation status and the power is 
restored from the power failure later. Further, electricity 
5 consumption can be reduced to zero by turning off the 
main power supply. 

[0089] Although the description has been given on a 
power supply circuit tor a television set in the emkxxli- 
ments desaibed above, the present invention is not lim- 

10 ited to TV sets but may also be applied to power supply 
circuits for electric devices other than TV sets. 
[0090] The present invention should not be limited 
only to these emtxxiiments described akx>ve but variois 
changes or modification may be made vtnthout any 

75 departure from the scope and the spirit of the present 
invention. 

Claims 

20 1 . A power supply circuit for an electric device having 
a main power supply switch and a stand-by switch, 
comprising: 

a main power supply switch (14-1) for turning 

25 ON/OFF the electric power which is inputted 

from a commercial power source; 
a stand-by switch (7) which is provided in the 
subsequent stage of said main power supply 
switch (14-1) for turning ON/OFF the power 

30 supply to a main power supply circuit (3); 

a stand-by power supply circuit (10) which is 
provided in the subsequent stage of said main 
power supply switch (14-1) and is able to out- 
put a first power supply voltage necessary for a 

35 stand-by drcuit in an electric device according 

to the voltage from said commercial power 
source, and wherein said first power supply 
voltage falls with a predetermined time con- 
stant with turning off of the voltage supply from 

40 saKi commercial power source; 

controlling means (8A) which is included in said 
stand-by circuit, operated by said first power 
supply voltage, provided with a signal detection 
terminal (15) and a control terminal (12) to con- 

45 trol said stand-by switch (7). and is able to con- 

trol turning ON/OFF of said stand-by switch (7) 
according to the control signals from said con- 
trol terminal (12); and 

a second switch (14-2) which is connected 
so between an output terminal of said stand-by 

power supply circuit (10) and said signal detec- 
tion terminal (15) of said controlling means 
(8A). turned ON/OFF in the manner interlock- 
ing wnth turning ON/OFF of said main power 
55 supply switch (14-1). and supplies voltage. 

which varies with turning ON/OFF of said main 
power supply ^Aritch (14-1), to the signal detec- 
tion terminal (15) of said controlling means 



13 



25 



EP0 986 255A1 



26 



(8A). 

wherein said controlling means (8A) is able to 
store the turning off of said main power supply 
switch (14-1) in a storing means by comparing 
the voltage of said first power supply voltage 5 
which varies with said time constant with the 
voltage of said signal detection terminal (15) 
which varies with the interlocked operation of 
said second switch (14-2) when said main 
power supply switch (14-1) Is turned off. and 10 
controls an electric device so as to be put in the 
operation status by turning on said stand-by 
switch (7) according to the stored content in 
said storing means when said main power sup- 
ply switch (14-1) Is turned on again. 75 

A power supply circuit lor an electric device accord- 
ing to claim 1 . comprising polarity inverting means 
(16) for inverting the polarity of voltage which varies 
with the interlocked operation of said second switch 20 
(14-2) and supplying It to said signal detection ter- 
minal (15) of said controlling means (8A) when said 
main power supply switch (14-1) is turned ON/OFF, 
wherein said controlling means (8A) is able to store 
the turning off of said main power supply switch 25 
(14-1) by comparing the voltage of said first power 
supply voltage which varies with said time constant 
with the voltage from said inverting means (16) 
which varies with the interlocked operation of said 
second switch (14-2) when saki main power supply 30 
switch (14-1) is turned off. and controls an electric 4. 
device so as to be put in the operation status by 
turning on sakl stand-by switch (7) according to the 
stored content in sakJ storing means when said 
main power supply switch ( 1 4- 1 ) is turned on again. 35 

A power supply circuit for an electric device having 
a main power supply switch, comprising: 

a main power supply switch (18-1) for turning 40 
ON/OFF the electric power which is inputted 
from a commercial power source; 
a first power supply circuit (3) which is provided 
in the subsequent stage of said main power 
supply switch (18-1) and is able to output a first 45 
power supply voltage necessary for a main cir- 
cuit part (4) in an electric device according to 
the voltage from said commercial power source 
and also able to output a second power supply 
voltage required for a starxi-by circuit in the so 
electric device, and wherein said second power 
supply voltage falls with a predetermined time 
constant with turning off of the voltage supply 
from said commercial power source; 
controlling means (8A) which is included in said ss 
stand-by circuit, operated by said second 
power supply voltage, provided with a signal 
detection terminal (15) and a control terminal 



(12) for controlling sakl main circuit part (4). 
and able to control turning OlMyOFF of sakl 
main circuit part (4) using control signals from 
said control terminal (12); and 
a second switch (18-2) which is connected 
between an output terminal of second power 
supply voltage of sakl first power supply circuit 
(3) and said signal detection terminal (15) of 
said controlling means (8A), turned Ofvi/OFF in 
the manner interiocking with turning OfM/OFF 
of said main power supply switch (18-1). and 
supplies voltage which varies with turning 
ON/OFF of said main power supply switch (18- 
1) to said signal detection terminal (15) of the 
controlling means (8A), 

wherein said controlling means (8A) is able to 
store the turning off of said main power supply 
switch (18-1) in a storing means by comparing 
voltage of sakl first power supply voltage which 
varies with said time constant with voltage of 
said signal detection terminal (15) which varies 
with the interlocked operation of sakl second 
switch (18-2) when said main power supply 
switch (18-1) is turned off. and controls an etec* 
trie device so as to put it in the operation status 
by turning on sakl main circuit part (4) accord- 
ing to the stored content in sakl storing means 
when sakl main power supply switch (18-1) is 
turned on again. 

A power supply circuit for an electrrc devrce having 
a main power supply switch and a stand-by swvitch. 
comprising: 

a main power supply switch (14-1) for turning 
ON/OFF of the electric power inputted from a 
commercial power source; 
a stand-by switch (7) which is provided in the 
subsequent stage of said main power supply 
switch (14-1) for turning ON/OFF the power 
supply to a main power supply circuit (3); 
a stand-by power supply ciroit (10) which is 
provkied in the subsequent stage of sakJ main 
power supply switch (14-1) and is able to out- 
put a first power si4>pty voltage required for a 
stand-by circu'rt in an electric device according 
to the voltage from said commercial power 
source, wherein saki first power supply voltage 
falls with a predetermined time constant with 
turning off of the voltage supply from saki com- 
mercial power source; 

controlling means (8A) which is included in sakl 
stand-by circuit and operated by sakl first 
power supply voltage, and has a signal detec- 
tion terminal (15) and a control terminal (12) to 
control said stand-by switch (7). and is atDle to 
control turning ON/OFF of sad stand-by switch 
(7) according to control signals from said con- 
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trol terminal (12); and 

a second switch (14-2) which is connected 
between an output terminal of said stand-by 
power supply circuit (10) and said signal detec- 
tion terminal (15) of said controlling means s 
(8A), turned ON/OFF interlocking with said 
main power supply switch (14-1). and supplies 
voltage which varies with turning ON/OFF of 
said main power supply switch (14-1) to said 
signal detection terminal (1 5) of said controlling io 
means (8A), 

wherein said main power supply switch (14-1) 
and said second switch (14-2) are configured 
as an interlocking switch (14A) having a driving 
means (14-3), and is 
wherein said controlling means (8 A) is able to 
store the turning off of said main power supply 
switch (14-1) in a storing means by comparing 
the voltage of said first power supply voltage 
which varies with said time constant with the 20 
voltage of said signal detection terminal (15) 
which varies with the interlocked operation of 
said second switch (14-2) when said main 
power supply switch (14-1) is turned off. and 
controls to put an electric device in the opera- 25 
tion status by turning on said stand-by switch 
(7) according to the stored content in said stor- 
ing means when said main power supply switch 
(14-1) is turned on again, while it is able to con- 
trol turning ON/OFF of said stand-by switch (7) 30 
according to the key operation of a remote 
operating means (17). and further able to turn 
off said main power supply switch (14-1) and 
said second swKch (14-2) by giving drive volt- 
age to the driving means (14-3) of said inter- 35 
locking mitch (14A) according to the key 
operation of the remote operating means(17). 

A power supply circuit for an electric device accord- 
ing to claim 4. comprising: 40 

polarity inverting means (16) for inverting the 
polarity of voltage which varies with the inter- 
locked operation of sakf second switch (14-2) 
and supplying it to said signal detection termi- 4S 
nal (15) of said controlling means (8A) when 
said main power supply switch (14-1) is turned 
ON/OFF. 

wherein said controlling means (8A) is able to 
store the turning off of saki main power supply so 
switch (14-1) into a storing means by compar- 
ing the voltage of said first power supply volt- 
age which varies with sakf time constant with 
the voltage from said inverting means (16) 
which varies with the interlocked operation of ss 
said second switch (14-2) when said main 
power supply switch (14-1) is turned off. and 
controls an electric device so as to be put in the 



operation status by turning on said stand-by 
switch (7) according to the stored content in 
said storing means when said main power sup- 
ply switch (1 4-1 ) is turned on again. 

6. A power supply circuit for an electric device having 
a main power supply switch, comprising: 

a main power supply switch (18-1) for tuming 
ON/OFF the electric power inputted from a 
commercial power source: ' 
a first power supply circuit (3) which is provided 
in the subsequent stage of said main power 
supply switch (18-1). is able to output a first 
power supply voltage required for the main cir- 
cuit part (4) in an electric device according to ' 
the voltage from sakj commercial power 
source, and also able to output a second power 
supply voltage required for a stand-by circuit in 
the electric device, wherein said secorxl power 
supply voltage falls with a predetermined time 
constant with turning off of tfie voltage supply 
from said commercial power source: 
controlling means (8A) which is included in said 
stand-by circuit and operated by said second 
power supply voltage, has a signal detection 
terminal (15) and a control terminal (12) for 
controlling saki main circuit part, arxJ is able to 
control turning ON/OFF of said nr^in circuit part 
(4) according to control signals from said con- 
trol terminal; and 

a second switch (18-3) which is connected 
between an output terminal of second power 
supply voltage of sakJ first power supply circuit 

(3) and saki signal detection terminal (15) of 
saki controlling means (8A). is turned ON/OFF 
interlocking with said main power supply switch . 
(18-1), and supplies voltage which varies with 
turning ON/OFF of said main power supply 
switch (18-1) to said signal detection terminal 
(15) of sakJ controlling means (8A), 

wherein said main power supply switch (18-1) 
and said second switch (18-2) are configured 
as an interlocking switch (18A) having a driving 
means (14-3), and 

wherein said controlling means (8A) is able to 
store the turning off of said nnain power supply 
switch (18-1) in a storing means by comparing 
the voltage of said first power supply voltage 
which varies with said time constant with the 
voltage of said signal detection terminal (15) 
which varies with the interlocked operation of 
said second switch (18-2) when saki main 
power supply switch (18-1) is turned off. arKi 
controls to put an electric device in the opera- 
tion status by turning on saki main circuit part 

(4) according to the stored content in saki stor- 
ing means when said main power supply switch 
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(18-1) is turned on again, while it is able to con- 
trol turning ON/OFF of said main circuit part (4) 
according to the key operation of a rennote 
operating means (17). and further able to turn 
off said main power supply switch (18-1) and s 
said second switch (18-2) by giving drive volt- 
age to a driving means (18-3) of said interlock- 
ing switch (18A) according to the key operation 
of a remote operating means (17). 
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